(19) 



J 



(12) 



(43) Date of publication: 

19.07^000 Bulletin 2000/29 

(21) Application number: 00100164^ 

(22) Date of filing: 11.01^000 



Euiopiisches Pat ntamt 
European Patent Offic 

Office europ6 nd s brevets (11) EP 1 020 296 A2 

EUROPEAN PATENT APPLICATION 

(51) Intel/: B41J 23/02 



(84) 


Designated Contracting States: 


(72) Inventors: 




DE FR GB 


• Oshima, Keiichi 




Designated Extension States: 


Suwa-shi, Nagano-ken (JP) 




ALLTLVMK RO SI 


• Komuro, Kiyoto 


(30) 




Suwa-shi, Nagano-ken (JP) 


Priority: 1 1 .01 .1 999 JP 432799 


• Tsuji, Etsuo 




11.01 .1999 JP 448299 


Suwa-shi, Nagano-ken (JP) 




25.03.1999 JP 8083099 


• Yokoyama, Kolchiro 




30.09.1999 JP 27873399 


Suwa-shi, Nagano-ken (JP) 




30.09.1999 JP 27873899 


(71) 




(74) Representative: HOFFMANN - EITLE 


Applicant: 


Patent- und Rechtsanwalte 




SEIKO EPSON CORPORATION 


Araliellastrasse 4 




Tokyo 160-0811 (JP) 


81925 Munchen (DE) 



CD 

o> 

CM 

O 
CM 
O 



(54) Power transmission switching device 

(57) A mechanism for selectively switching two drive 
transmission systems by one driving source Is provided 
and a rocking lever which can be rocked between a first 
drive transmission gear of a first drive transmission sys- 
tem and a first drive transmission gear of a second drive 
transmission system respectively located on both sides 
of a drive shaft is provided. A rocking gear located 
between both drive transmission gears and selectively 
engaged with both drive transmission gears by the rock 
for transmitting driving force from the driving source is 
attached to the rocking lever and a locking means locks 
the rocking lever in a state that the locking means is 
engaged with either of the both drive transmission 
gears. The first drive transmission system and the sec- 
ond drive transmission system are connected to a drive 
unit normally and reversely rotated. At least one flat side 
is formed in the above locking means and a flat side 
which can come in contact with the flat side of the lock- 
ing means Is fonned In a fitted part. A secure lock can 
be realized by touching these both sides In k)cklng. 
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Description 

BA QKOROUNP OF INVENTION 
Field of invention 5 

[0001] The present Invention relates to a power 
transmission switching device for selectively switching 
two drive transmission systems and transmitting driving 
force from one driving source to the selected drive io 
transmission system, a locking device for securely lock- 
ing the engagement of gears in the selected drive trans- 
mission system in the power transmission switching 
device and a recording apparatus provided with the 
power transmission switching device for individually is 
driving the two drive transmission systems by one driv- 
ing source. 

Related art 

20 

[0002] If the driving force of one driving source such 
as a motor Is individually transmitted to two driven sys- 
tems and utilized, a power transmission switching 
device may be provided halfway to the driven systems 
to switch the transmission of the driving force. 25 
[0003] For a conventional type example of such a 
power transmission switching device, as disclosed in 
Japanese published unexamined patent application 
Hei.9-1 691 21 for example, there is structure that a driv- 
ing gear having a long dimension In an axial direction is 30 
provided on the side of a driving source, a first driven 
gear and a second driven gear respectively connected 
to different drive units are provided on the side of driven 
transmission mechanisms and further, a slide gear 
which is always engaged with the driving gear and can 35 
be slid in the axial direction of the driving gear is pro- 
vided between the driving gear and the first driven gear 
or the second driven gear. In such structure, when the 
slide gear is located on the one side In the axial direc- 
tion of the driving gear, driving force is transmitted to the 40 
first driven gear, when the slide gear Is slid to the other 
side in the axial direction of the driving gear, driving 
force is transmitted to the second driven gear and the 
transmission of a drive to the first driven gear is discon- 
nected. 45 
[0004] Also, for another conventional type example 
of the power transmission switching device, there Is 
structure that a gear train for a paper supply roller of a 
printer and a gear train for a paper feeding roller are 
switched by a switching device as disclosed in Japa- so 
nese published unexamined patent applications Hei. 
10-129057 and Hei. 10-129895. The above switching 
device operates a switching lever utilizing the movement 
of a carriage to a home position to execute the connec- 
tion and the release of the connection of gear trains. ss 
[0005] However, in a mechanism provided with the 
former slid gear, ther is a problem that as a fixed or 
longer dimension in a direction in which the slide gear is 



slid is r quired, a compact power transmission switch- 
ing device cannot b realized and the whole switching 
device is large-sized. 

[0006] Also, in the latter switching device, as the 
movement of a carriage to a home position operates a 
switching lever, throughput Is extended by time when 
tine can-iage is moved. There is a problem that as struc- 
ture that the carriage presses the switching lever to slide 
a gear is adopted, the structure is complicated and tiie 
switching device is tiitekened in a direction in which tiie 
gear is slid. 

[0007] To solve these problems, tine adoption of a 
planet gear which can be selectively engaged with each 
drive transmission gear of two drive ti'ansmission sys- 
tems is conceivable. However, in tiiis case, when tiie 
planet gear is normally and reversely rotated in a state 
tiiat it is engaged with either of tiie two drive transmis- 
sion gears, gears are sometimes separated and a situ- 
ation that all teeth are not engaged occurs unless a 
rocking lever is tightiy fixed in a state that ttie planet 
gear is engaged with tiie drive transmission gear. 
[0008] A first object of the present invention is to 
provide a power transmission switching device provided 
with relatively simple and compact structure including a 
mechanism for selectively switching two power trans- 
mission systems by one driving source. 
[0009] A second object of the present invention is to 
provide a rocking lever locking device for tightly locking 
tiie rocking lever in a state that a planet gear is engaged 
wttii either of two drive transmission gears in a power 
transmission switching device. 
[0010] A third object of the present Invention is to 
provide a miniaturized recording apparatus including a 
power transmission switching device the structure of 
which is simple and compact for individually driving two 
drive transmission systems by one driving source. 

SUMMARY OF THE INVENTION 

[001 1] To achieve ttie above objects, according to a 
first aspect of ttie present invention, a power transmis- 
sion switching device provided with a mechanism for 
selectively switching two drive transmission systems 
connected to one driving source and comprising a first 
drive ti'ansmission gear of a first drive transmission sys- 
tem, a first drive transmission gear of a second drive 
transmission system, a rocking lever which can be 
rocked between the first drive transmission gear of the 
first drive transmission system and the first drive titans- 
mission gear of the second drive transmission system, a 
planet gear attached to the rocking lever, located 
between tiie above both drive transmission gears and 
selectively engaged witti ttie above botti drive transmis- 
sion gears by ttie rock of tiie rocking lever for transmit- 
ting driving force from the driving source and locking 
means for locking ttie rocking lever In a state ttiat the 
planet gear is engaged wltti eittier of ttie two drive titans- 
mission gears wherein th first drive ti'ansmission gear 
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of the first drive transmission system and tli first driv 
transmission gear of the second drive transmission sys- 
tem are located on both sides of the drive shaft of the 
driving sourc and the first and second driv transmis- 
sion systems are connected to a drive unit normally and 
reversely rotated Is provided. 
[001 2] According to the above configuration, driving 
force from the driving source can be selectively trans- 
mitted to the first and second drive transmission sys- 
tems by rolling the planet gear between the first drive 
transmission gear of the first drive transmission system 
and the first drive transmission gear of the second drive 
transmission system, if the planet gear is rotated clock- 
wise and counterclocl<wise, that is, If it is normally and 
reversely rotated, the planet gear is also never sepa- 
rated from the first drive transmission gear of each drive 
transmission system by locking the rocking lever by the 
above locking means. Therefore, gears are prevented 
from being separated and a situation that all teeth are 
not engaged is prevented from occurring. 
[0013] Also, according to another aspect of the 
present invention, another power transmission switch- 
ing device provided with a mechanism for selectively 
switching two drive transmission systems connected to 
one driving source and comprising a first drive transmis- 
sion gear of a first drive transmission system, a first 
drive transmission gear of a second drive transmission 
system, a rocking lever which can be rocked between 
the first drive transmission gear of the first drive trans- 
mission system and the first drive transmission gear of 
the second drive transmission system, a planet gear 
attached to the rocking lever, located between the 
above both drive transmission gears, rolled on a locus 
between the above both drive transmission gears and 
selectively engaged with the both drive transmission 
gears by the rock of the rocking lever for transmitting 
driving force from the driving source and rocking lever 
holding means for advancing or backing the rocking 
lever on the above locus to regulate the above roll of the 
planet gear in a state that the planet gear Is engaged 
with either of the two drive transmission gears wherein 
the first drive transmission gear of the first drive trans- 
mission system and the first drive transmission gear of 
the second drive transmission system are located on 
both sides of the drive shaft of the driving source and 
the first and second drive transmission systems are 
connected to a drive unit normally and reversely rotated 
is provided. 

[0014] According to the above configuration, the 
similar action and effect are also acquired. The rocking 
lever locking means diseased In Claim 1 and the rock- 
ing lever holding means disclosed in Claim 2 can 
respectively execute the above locking operation and 
the above operation for an advance and backing both in 
a direction along the rocked face (the rolled face) of the 
rocking lever and In a direction perpendicular to the 
above direction. In ither direction, only the displace- 
ment of the planet gear on the rocked face of the rocking 



lever and the rocking lever occurs. 
[0015] Also, according to another aspect of th 
pres nt invention, In th above power transmission 
switching device, the above rocking 1 ver is supported 

5 by a shaft which is the same or parallel as^o the above 
drive shaft so that the rocking lever can be rocked and 
has a peripheral margin equivalent to a part of a circum- 
ference, and the above locking means or the rocking 
lever holding means can be fitted to a part of the perlph- 

10 eral margin of the rocking lever In a state that the above 
planet gear is engaged with either of the above two 
drive transmission gears to regulate the rock of the rock- 
ing lever. 

[0016] According to the above configuration, the 

IS rocking lever Is supported by a shaft which is the same 
or parallel as/to the drive shaft so that the rocking lever 
can be rocked and as the rocking lever is rocked, the 
peripheral margin of the planet gear is moved, drawing 
an arc-shaped locus. The above locking means or the 

20 rocking lever holding means is fitted to a part of the 
peripheral margin on the way of a locus of the move- 
ment on the peripheral margin in a state that the planet 
gear is engaged with either of the two drive transmis- 
sion gears and locks the position of the planet gear 

25 attached to the rocking lever. 

[0017] Also, according to another aspect of the 
present invention, in the above power transmission 
switching device, the above rocking lever is supported 
by a shaft which is the same or parallel as/to the above 

30 drive shaft so that the rocking lever can be rocked, Ite 
free end functions as a fitting part, and the above lock- 
ing means or the rocking lever holding means is fitted to 
the above fitting part in a state that the planet gear is 
engaged with either of the two drive transmission gears 

35 to regulate the rock of the rocking lever. 

[0018] In this aspect, the structure of the rocking 
lever is different from that disclosed in Claim 3, however, 
the action and effect are common. 
[0019] Also, according to another aspect of the 

40 present invention, the above power transmission switch- 
ing device is further provided with a sun gear engaged 
with the drive shaft of the driving source and the planet 
gear revolves around a part of the periphery of the sun 
gear. 

45 [0020] According to the above configuration, the 
sun gear is rotated t>y the rotation of the drive shaft and 
as the sun gear is rotated, the planet gear revolves 
around the sun gear until the planet gear is engaged 
with the first drive transmission gear of one drive trans- 

50 mission system. Also similarly, the planet gear revolves 
around the sun gear In the reverse direction by reversely 
rotating the drive shaft until the planet gear is engaged 
with the first drive transmission gear of the other drive 
transmission system. 

55 [0021] Also, according to another aspect of the 
present Invention, In the above power transmission 
switching device, the above first drive transmission sys- 
tem is connected to a pump for discharging ink from an 
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ink storage tank for jetting power recovery operation of 
an ink-jet printer. According to the above configuration, 
when the first drive transmission gear of the first drive 
transmission system is normally rotated, th pump 
sucks ink and when the first drive transmission gear is 
revers iy rotated, the operation for sucking ink of the 
pump is stopped or the crush of a tube built in the pump 
by a pressing ember can be released. 
[0022] Also, according to another aspect of the 
present invention, in the above power transmission 
switching device, the above second drive transmission 
system is connected to a paper feeding roller of a 
printer. According to the above configuration, the nor- 
mal rotation and the reverse rotation of the paper feed- 
ing roller of a printer can be controlled and a state in 
whk:h paper is fed can be precisely adjusted. 
[0023] Also, according to another aspect of the 
present Invention, the above driving source, at least the 
first drive transmission gear of the above first drive 
transmission system, at least the first drive transmission 
gear of the above second drive transmission system, 
the above rocking lever, the above planet gear and the 
above locking means or the above rocking lever holding 
means are united. According to the above configuration, 
assembly work is completed in a short time only by 
building the united members as they are in a device for 
the power transmission switching device to be built. 
[0024] Also, a rocking lever locking device in 
another aspect of the present invention in a power 
transmission switching device comprising one driving 
source, a mechanism for selectively switching the two 
first and second drive transmission systems respec- 
tively connected to the above driving source, a first drive 
transmission gear of a first drive transmission System, a 
first drive transmission gear of a second drive transmis- 
sion system, a rocking lever which can be rocked 
between the first drive transmission gear of the first 
drive transmission system and the first drive transmis- 
sion gear of the second drive transmission system, a 
planet gear attached to the rocking lever, located 
between the above both drive transmission gears, rolled 
on a locus between the both drive transmission gears 
and selectively engaged with the both drive transmis- 
sion gears by the rock of the rocking lever for transmitr 
ting driving force from the driving source and locking 
means for regulating the roll of the rocking lever In a 
state that the planet gear is engaged with either of the 
two drive transmission gears wherein the first drive 
transmission gear of the first drive transmission system 
and the first drive transmission gear of the second drive 
transmission system are located on both sides of the 
drive shaft of the driving source, the above locking 
means backs on a locus on which the rocking lever is 
rocked and regulates the roll of the planet gear and the 
first and second drive transmission systems are con- 
nected to a drive unit normally and reversely rotated is 
provided. 

[0025] According to the above configuration, as the 



above locking means backs on a locus on which th 
rocking (ever is rocked and r guiates th roil of the 
planet gear, the structur issimpiifi d and unnecessary 
roll can be securely prevented In a state that the planet 

5 gear is engaged with either of the two drive transmis- 
sion gears. Therefor , even If the first and second drive 
transmission systems are connected to a drive unit nor- 
mally and reversely rotated, gears are prevented from 
being separated and a situation that all teeth are not 

10 engaged is prevented from occurring. 

[0026] Also, according to another aspect of the 
present Invention, in the above rocking lever locking 
device, a fitted part Is formed In the above rocking lever, 
at least one flat side is formed in a fitting part fitted to the 

15 above fitted part of the above locking means and a flat 
side which can come in contact with the above flat skJe 
is formed In the fitted part of the rocking lever. 
[0027] According to the above configuration, the flat 
side of the fitting part formed in the above locking 

20 means comes in contact with the flat side of the fitted 
part and securely locks the rock of the rocking lever. 
[0028] Also, according to another aspect of the 
present invention, In the above rocking lever locking 
device, each fitted part is formed at both ends of the 

25 peripheral margin of the rocking lever and two opposite 
flat sides which can come in contact with the fiat side of 
each fitted part are formed in the fitting part of the lock- 
ing means. 

[0029] According to the above configuration, when 
30 the rocking lever Is rocked on the left side, the whole flat 
side on the left side of the fitting part of the locking 
means comes in contact with the flat side of the fitted 
part on the right side and locks it and when the rocking 
lever is rocked on the right side, the whole flat side on 
35 the right side of the fitting part of the locking means 
comes in contact with the flat side of the fitted part on 
the left side and locks It. 

[0030] Also, according to another aspect of the 
present invention, in the above rocking lever kicking 

40 device, a flat lower surface is formed in the fitting part of 
the above locking means and a fitted surface which can 
come in contact with the lower surface of the fitting part 
is formed in the above fitted part 
[0031] According to the above configuration, the 

45 above locking means Is fitted Into the fitted part by 
touching the flat lower surface of the fitting part of the 
locking means to the fitted surface of the fitted part and 
a securer lock can be realized. 
[0032] Also, according to another aspect of the 

50 present Invention, In the above rocking lever locking 
device, the above rocking lever is supported by a shaft 
which is the same or parallel as/to the above drive shaft 
so that the rocking lever can be rocked and the periph- 
eral margin of the rocking lever is formed in the shape of 

55 an arc. 

[0033] According to the above configuration, when 
ttie rocking lever is rocked, th lower end of the fitting 
part of the above kx:king means is guided along the 
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peripheral margin of the rocking lever and when th 
position of the locking means and the position of the fit* 
ted part are regist red,th locking means automatically 
ent rs the fitted part and is fitted into th fltt d part. 
[0034] Also, according to another asp ct of the 
present Invention, in the above rocking lever tocking 
device, the fitting part of the above locking means is 
always pressed on the side of the fitted part and the 
released of the fitting of the fitting part from the fitted 
part is operated by a solenoid. 
[0035] According to the above configuration, as the 
above locking means always tries to continue to be fit- 
ted into the fitted part, a securer locked state can be 
realized and the locked state can be released by operat- 
ing the solenoid only when necessary. 
[0036] Also, according to another aspect of the 
present invention, in the above rocking lever locking 
device, the above rocking lever is supported by a shaft 
which is the same or parallel as/to the above drive shaft 
so that the rocking lever can be rocked, its free end 
functions as a fitting part and the above locking means 
can be fitted Into the fitted part in a state that the above 
planet gear is engaged with either of the above two 
drive transmission gears to regulate the rock of the rock- 
ing lever. 

[0037] According to the above configuration, sub- 
stantially the similar act and effect to those in the 
present invention disclosed in Claim 10 are acquired. 
[0038] Also, according to another aspect of the 
present invention, in the above rocking lever locking 
device, the above locking means Is provided with a lock 
pin which can be advanced and backed in a direction 
perpendicular to a direction in which the rocking lever is 
rocked by external force and is formed so that the roll of 
the rocking lever is regulated by the above advance and 
backing of the lock pin in a state that the above planet 
gear Is engaged with either of the above two drive trans- 
mission gears. 

[0039] According to the above configuration, in the 
case of structure that the rocking lever is locked and the 
lock Is released utilizing the movement of the carriage of 
a printer to a home position, no problem of large size in 
a conventional type occurs because the planet gear and 
others are located on the rocked surface and 
unchanged even if the lock pin is moved In the same 
direction as the carriage. 

[0040] Also, a recording apparatus in another 
aspect of the present invention provided with a power 
transmission switching device for indivklually driving 
two driven units by one driving source comprising a first 
drive transmission gear of a first drive transmission sys- 
tem, a first drive transmission gear of a second drive 
transmission system, a switching member which can be 
rocked between the first drive transmission gear of the 
first drive transmission system and the first drive trans- 
mission gear of the second drive transmission system, a 
rocking gear attached to the switching member, located 
between the above both drive transmission gears and 



individually engaged with the first and second drive 
transmission gears by the rock of th switching member 
for transmitting driving force from the driving source and 
locking means for locking the switching member in a 

5 Stat that the rocking gear is engaged with either of the 
first and second drive transmission g ars wherein the 
first drive transmission gear of the first drive transmis- 
sion system and the first drive transmission gear of the 
second drive transmission system are located on both 

10 sides of the drive shaft of the driving source and the first 
and second drive transmission systems are respectively 
connected to two driven units normally and reversely 
rotated Is provided. 

[0041] According to the above configuration, driving 

15 force from the driving source can be individually trans- 
mitted to the first drive transmission system and the 
second drive transmission system by rocking the rock- 
ing gear between the first drive transmission gear of the 
first drive transmission system and the first drive trans- 

20 mission gear of the second drive transmission system. 
Hereby, the structure of the power transmission switch- 
ing device for individually driving two driven units by one 
driving source can be simplified and made compact and 
the whole recording apparatus can be miniaturized. Fur- 

25 ther, the switching member is never separated from the 
first drive transmission gear of each drive transmission 
system by locking the switching member by the locking 
means even if the rocking gear is rotated clockwise and 
counterclockwise, that is, is normally and reversely 

30 rotated. Therefore, a recording apparatus free of sepa- 
ration between gears and disengagement can be real- 
ized. 

[0042] Also, according to another aspect of the 
present invention, In the above recording apparatus, the 

35 above switching member can be rocked using the base 
on the side of the above drive shaft as a fulcrum, has a 
part of a circumference as Its peripheral margin and the 
above locking means can be fitted into a part of the 
peripheral margin of the switching member. According 

40 to the above configuration, as the side of the free end of 
the switching member Is rocked using the base on the 
side of the drive shaft as a fulcrum, the peripheral mar- 
gin of the rocking gear moves, drawing an arc-shaped 
locus. The above locking means is fitted into a part of 

45 the peripheral margin on the way of the locus on which 
the peripheral margin moves and locks the position of 
the rocking gear attached to the switching member 
[0043] Also, according to another aspect of the 
present invention, In the above recording apparatus, the 

50 above power transmission switching device is provided 
with a sun gear engaged with the drive shaft of the 
above driving source and the above rocking gear is a 
planet gear which revolves around a part of the periph- 
ery of the sun gear. According to the above configura- 

55 tion, the sun gear is rotated by the rotation of the drive 
shaft and as the sun gear is rotated, the rocking gear 
revolves around the sun gear as a planet gear until the 
rocking gear is engaged with the first drive transmission 
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gear of one drive transmission system. Also similarly; 
the rocking gear revolves around the sun gear in a 
reverse direction by reversely rotating the drive shaft 
until the rocking gear is ngaged with the first drive 
transmission gear of the oth r drive transmission sys- 5 
tem. Hereby, power transmission from one driving 
source can be securely switched to two driven units. 
[0044] Also, according to another aspect of the 
present invention, in the above recording apparatus, the 
above first drive transmission system is connected to a 10 
pump for discharging ink from an ink storage tank for jet- 
ting power recovery operation of an ink-jet printer. 
According to the above configuration, when the first 
drive transmissbn gear of the first drive transmission 
system Is nomialiy rotated for example, the pump sucks 15 
ink and when the first drive transmission gear Is 
reversely rotated, the sucking operation of the pump is 
stopped or the crush of a tube built in the pump by a 
pressing member can be released. IHereby, trouble by 
the crush of the tube in the above recording apparatus 20 
can be prevented from being caused. 
[0045] Also, according to another aspect of the 
present invention, in the above recording apparatus, the 
second drive transmission system is connected to a 
paper feeding roller of a printer. According to the above 25 
configuration, the normal rotation and the reverse rota- 
tion of the paper feeding roller of a printer can be con- 
trolled and hereby, a paper fed state in the above 
recording apparatus can be precisely adjusted. 
[0046] Also, according to another aspect of the 30 
present invention, in the above recording apparatus, the 
above locking means Is constituted so that it can be fit- 
ted into a fitted part formed in the above switching mem- 
ber, at least one flat side Is formed in the locking means 
and a flat side which can come in contact with the flat 
side of the locking means is formed in the fitted part of 
the switching member. According to the above configu- 
ration, the whole fiat side of the above locking means 
comes in contact with the flat side of the fitted part and 
can securely lock the rock of the switching member. 
Hereby, certainty in switching power transmission in the 
above recording apparatus can be enhanced. 
[0047] Also, according to another aspect of the 
present invention, In the above recording apparatus, 
each fitted part is formed at both ends of the peripheral 
margin of the above switching member and two oppo- 
site flat sides which can respectively come in contact 
with the flat side of each fitted part are formed In the 
above locking means. According to the above configura- 
tion, when the switching member Is rocked on the left 
side, the whole flat side on the left side of the above 
locking means comes In contact with the flat side of the 
fitted part on the right side and locks it, when the switch- 
ing member Is rocked on the right side, the whole flat 
side on the right side of the locking means comes in 
contact with the flat side of the fitted part on th left side 
and locks it. 

[0048] Also, according to another aspect of the 



present invention. In the above recording apparatus, a 
flat lower surfac is fomied in the above locking means 
and a fitted surface which can com in contact with the 
lower surface of the above locking means is formed in 
the above fitted part. According to the above configura- 
tion, when the flat lower surface of th abov locking 
means comes in contact with the fitted surface of the fit- 
ted part, the locking means is fitted Into the fitted part 
and a securer lock can be realized. 
[0049] Also, according to another aspect of the 
present invention, in the above recording apparatus, the 
above locking means Is always pressed on the side of 
the fitted part and the release of the fitting of the locking 
means from the fitted part is operated by a solenoid. 
According to the above configuration, as the above lock- 
ing means always tries to continue to be fitted Into the 
fitted part, a securer lock can be realized, only If neces- 
sary, the solenoid is operated and locking can be 
released. 

[0050] Also, according to another aspect of the 
present Invention, in the above recording apparatus, the 
above driving source, at least the first drive transmission 
gear of the above first drive transmission system, at 
least the first drive transmission gear of the above sec- 
ond drive transmission system, the above switching 
member, the above rocking gear, the above sun gear 
and the above locking means are united to be the above 
power transmission switching device. According to the 
above configuration, assembly work Is completed In a 
short time by only assembling the united power trans- 
mission switching device as It is in the recording appa- 
ratus. 



BRIEF DESCRIPTION OF THE DRAWINGS 

35 

[0051] 

Fig. 1 is a front view showing a state that a power 
transmission switching device according to the 
40 present invention is connected to a first drive trans- 
mission system; 

Fig. 2 is a front view showing a state that the power 
transmission sw'rtching device according to the 
present Invention Is connected to a second drive 
45 transmission system; 

Fig. 3 Is a perspective view showing the main part 
viewed from the side of a motor (a driving source) in 
a state that the power transmission switching 
devtee is built In an Ink-jet printer which is a record- 
50 ing apparatus; 

Fig. 4 is a side view showing the main part viewed 
from the side of the first drive transmission system 
of the power transmission switching device accord- 
ing to the present invention and shows a state that 
55 a fitting projection Is fitted into a fitting cut-out; 

Fig. 5 Is a side view showing th main part view d 
from the side of the first drive transmission system 
of the power transmisskm switching devtoe accord- 
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Ing to the present invention and shows a state that 
a triggering solenoid is operated and the locic by the 
fitting projection is r leased; 
Fig. 6 is a front view showing a state that a rocking 
lev r is located on the side of the first drive trans- 
mission system before the fitting part is fitted into 
the fitting cut-out; 

Fig. 7 Is a front view showing a state that a rocking 
lever Is located on the side of the first drive trans- 
mission system and the fitting part is fitted Into the 
fitting cut-out; 

Fig. 8 is a front view showing another embodiment 
of the fitted part; 

Fig. 9 is a flowchart for explaining the initial opera- 
tion of operational control In a first embodiment; 
Fig. 10 is a flowchart for explaining tiie operational 
control in the first embodiment; 
Fig. 1 1 is a flowchart for explaining operational con- 
trol in a second embodiment; 
Fig. 1 2 is a side view showing a power transmission 
switching device equivalent to a second embodi- 
ment applied to a printer; 

Fig. 1 3 is a side view viewed from the reverse side 
to the side shown in Fig. 12 showing the power 
transmission switching device equivalent to the 
second embodiment applied to the ink-jet printer; 
and 

Fig. 14 is a front view showing the main part of the 
power transmission switching device equivalent to 
tiie second embodiment applied to tiie ink-jet 
printer. 

DETAILED DESCRIPTION OF THE INVENTION 
First Embodiment 

[0052] Referring to tiie drawings, embodiments of 
tiie present invention will be described below. Fig. 1 is a 
front view showing a part of a drive transmission system 
in which a power transmission switching device 1 equiv- 
alent to an embodiment of the present invention Is built, 
Fig. 2 is a front view showing a state ttiat ttie power 
transmission switching device according to the present 
invention is connected to a second drive transmission 
system, Fig. 3 is a perspective view showing the main 
part viewed from the side of a motor (a driving source) 
in a state tiiat the above power transmission switching 
device is built in an ink-jet printer which is a recording 
apparatus. Fig. 4 is a aide view viewed from the side of 
a first drive transmission system of tiie power transmis- 
sion switching device according to the present Invention 
and shows a state ttiat a fitting projection is fitted into a 
fitting cut-out. Fig. 5 is a side view viewed from tiie side 
of tiie first drive ti'ansmission system of tiie power trans- 
mission switching device according to the present 
invention and shows a state tiiat a triggering solenoid is 
operat d and lock by ttie fitting proj ction is released. 
Fig. 6 shows a state immediately before the fitting pro- 



jection is fitted Into the fitting cut-out that a rocking lever 
is located on tiie skie of the first drive transmission sys- 
tem, Fig. 7 shows a state that ttie rocking lever Is 
located on tiie side of the first drive transmission system 

5 and tiie fitting projection Is fitted into the fitting cut-out 
and Rg. 8 shows anotiier emlK>diment of a fitted part. 
[0053] As shown in Figs. 1 and 2, ttie power trans- 
mission switching device 1 is united by assembling var- 
ious members on a base plate 3. That is, a motor 5 as a 

10 power source shown by an alternate long and short 
dash line in Rgs. 1 and 2 is attached in tiie center on the 
back side of tiie base plate 3. A pinion 7 is attached to 
tiie output shaft of tiie motor 5 and a sun gear 9 is 
engaged witii ttie pinion 7 in this embodiment. The sun 

15 gear 9 is attached onto ttie base plate 3 and inside it, an 
inside gear 1 1 1s Integrated. 

[0054] A rocking lever 13 having a rocking shaft 
common to the rotating shaft of the sun gear 9 is 
attached between ttie sun gear 9 and the base plate 3. 

20 A planet gear 1 7 is attached in tiie vicinity of the periph- 
eral margin 15 of tiie rocking lever 13 and is engaged 
with the above inside gear 11. The rocking lever 13 is 
shaped like a fan having a central angle of approxi- 
mately 90*" in tiiis embodiment and a fitting cut-out 19 

25 cut out approximately in the shape of a hook is formed 
at botii ends of tiie peripheral margin 1 5. The peripheral 
margin 1 5 of the rocking lever 1 3 is arc-shaped and in 
addition, the cross section is formed so that it has a 
roundish convex shape. 

30 [0055] in tills embodiment, a fitted part is formed by 
cutting out Ijotti ends of tfie rocking lever 13, however, 
as shown in Fig, 8, a concave fitted part 1 6 may be also 
formed in a halfway part of the peripheral margin of the 
rocking lever 13 or a fitted part may be also formed by 

35 protruding from the surface of tiie rocking lever 13 so 
tiiat tiie above fitted part is fitted to a fitting part 
described later tiiough tiie fitting part is not shown. 
[0056] In tiie meantime, a triggering solenoid 21 
which is one element of locking means for locking the 

40 rocking lever 13 in the position is attached to the upper 
part of the base plate 3 and a plunger 25 at tiie end of 
which a contact part 23 shown in Figs. 6 and 7 is formed 
is provided on the side of tiie lower end of the triggering 
solenoid 21 . The plunger 25 is drawn back when tiie 

45 switch of the triggering solenoid 21 is turned on. As 
shown In Figs. 4 and 5, a triggering lever 27 is provided 
at tiie back of tiie plunger 25 and an upper projection 24 
and a lower projection 26 are formed on the front end 
side of the triggering lever 27 so that they respectively 

50 hold the contact part 23 of tiie plunger 25 from the 
upper part and the lower part. A fitting part 28 having 
such a shape as is fitted into tiie fitting cut-out 1 9 of tiie 
rocking lever 13 is fonned on tiie lower side of the lower 
projection 26 as one element of ttie above locking 

55 means. 

[0057] As shown in Figs. 6 and 7, a flat side 29 Is 

formed on botfi sides of the fitting part 28 and when the 
fitting part 28 is fitted into ttie fitting cut-out 19, ttie 
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whole surface of the above side 29 comes in contact 
with each side 30 of th fitting cut-out 1 9. Hereby, as the 
who! side of th fitting part 28 can receive the above 
force even If such force as rocks the rocldng lever 13 In 
a direction shown by an arrow 31 Is applied to th rock- 5 
ing lever when the fitting part 28 Is fitted into the fitting 
cut-out 19, the rock of the rocking lever 13 can be 
securely provided. 

[0058] As shown in Figs. 6 and 7, the lower surface 
32 of the fitting part 28 Is flat and when the fitting part 28 
is fitted into the fitting cut-out 19, the whole lower sur- 
face 32 comes in contact with the receiving surface 33 
of the fitting cut-out 19. Hereby, as shown in Fig. 7, 
when the fitting part 28 Is fitted Into the fitting cut-out 1 9, 
the fitting part 28 is tightly fitted into the fitting cut-out 1 9 
and Is steady in the fitting cut-out 19. Hereby, the rock- 
ing lever 13 can be securely fixed. 
[0059] Also, as described above, as the peripheral 
margin 15 of the rocking lever 13 is arc-shaped and the 
cross section Is roundish convex-shaped, f rictional force 
between the rocking lever 13 and the lower surface 32 
of the fitting part 28 is minimum when the lower surface 
32 of the fitting part 28 is in contact with the periphery 
margin 15 of the rocking lever 13 and the rocking lever 
1 3 can be smoothly rocked. The need for the fitting part 
28 which Is one element of the above locking means will 
be described later. 

[0060] Next, as shown in Figs. 3 to 5, the triggering 
lever 27 Is supported so that it can be turned upward 
and downward with a fulcrum 41 In the center and is 
always pressed downward in Fig. 4 by the action of a 
helical spring 45 connected between a spring fitting part 
43 of the base plate 3 and the triggering lever 7. 
[0061] As the above structure Is provided, the 
planet gear 1 7 can be selectively connected to a first 
drive transmission system 51 and a second drive trans- 
mission system 61 respectively provided to the right and 
the left of the base plate 3 with the pinion 7 of the motor 
in the center when the rocking lever 13 is rocked (rolled) 
right or left, in this embodiment, both drive transmission 
systems 51 and 61 are connected to a drive unit In a 
printer. These drive transmission systems 51 and 61 will 
be described below. 

[0062] First, the first drive transmission system 51 
provided to the left side of the base plate 3 Is connected 
to a pump 60 which is a driving system tor discharging 
ink from an ink storage tank 62 for Jetting power recov- 
ery operation such as so-called flushing. That is. in an 
ink-jet printer, operation for jetting ink Into the Ink stor- 
age tank 62 Is executed every fixed time for a purpose 
other than printing to maintain ink jetting precision In 
continuous printing. Ink in the Ink storage tank 62 Is 
required to be discharged by the pump 60 before the ink 
in the tank overflows. The first drive transmission sys- 
tem Is a system for transmitting driving force for driving 
such a pump 60 for discharging ink. 
[0063] As shown in Figs. 1 and 2, th first drive 
transmission system 51 Is provided with a pump trans- 



mission gear 53 which can be engaged with the planet 
gear 17 (a first drive transmission gear In the first drive 
transmission system 51), a first Intennediate gear 55 
engaged with the above pump transmission gear 53, the 
succe ding second intermediate gear 57 and a third 
intermediate gear 59. The pump transmission gear 53 
and the first Intermediate gear 55 of them are united as 
a part of the power transmission switching device 1 and 
are assembled on the base plate 3. Also, as shown in 
Figs. 1 and 2, the first drive transmission system 51 is 
formed so that power can be transmitted from the sec- 
ond Intermediate gear 57 to a canlage locking lever 47 
via two gears 52 and 54, and the lock and the release of 
a carriage can be switched. 

[0064] In the meantime, the second drive transmis- 
sion system 61 is provided to the right side of the base 
plate 3 for driving a paper feeding roller 66 and is pro- 
vided with a transmission gear 63 for an automatic self 
feeder (ASF) (a first drive transmission gear of the sec- 
ond drive transmission system) which can be engaged 
with the planet gear 17 and an ASF driving gear 65 
engaged with the above gear. The ASF driving gear 65 
Is provided to the shaft 64 of the paper feeding roller. 
The ASF transmission gear 63 is attached to the base 
plate 3 as a part of the power transmission switching 
device 1 and is united. 

[0065] As the pump for discharging Ink 60 and the 
paper feeding roller 66 respectively connected to these 
first and second drive transmission systems 51 and 61 
both require both normal and reverse driving, the motor 
5, the first and second drive transmission systems 51 
and 61 are required to be respectively a mechanism 
that transmits normal and reverse rotation. In the 
present Invention, the fitting part 28 which Is one ele- 
ment of the locking means plays the role. 
[0066] That Is, if the sun gear 9 is rotated counter- 
clockwise in case the planet gear 1 7 is engaged with the 
pump transmission gear 53 as shown in Fig. 1, the 
planet gear 17 receives force that revolves counter- 
clockwise around the sun gear 9 and tries to be always 
engaged with the pump transmission gear 53. However, 
conversely, If the sun gear 9 is rotated clockwise when 
the planet gear 17 Is engaged with the pump transmis- 
sion gear 53, the planet gear 17 receives force that 
revolves clockwise around the sun gear 9 and tries to 
separate from the pump transmission gear 53. If driving 
transmission is continued in such a state, engagement 
between gears Is deteriorated and a situation that all 
teeth are not engaged in caused. In the latter case, 
secure engagement between the planet gear 1 7 and the 
pump transmission gear 53 is enabled by locking the 
rocking lever 1 3 so that the fitting part 28 is fitted into the 
fitting cut-out 19 on the right side of the rocking lever 13 
and the rocking lever cannot be rocked. As described 
above, the above locked state of the rocking lever 13 
becomes securer by fomiing th fiat side 29 on both 
sMes of the fitting part 28, also flattening the lower sur- 
face 32 and tightiy fitting tiie fitting part 28 into the fitting 
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cut-out 19. 

[0067] Also similarly, If the sun gear 9 is rotat d 
countercloclcwise when the plan t gear 17 is engaged 
with th ASF transmission gear 63, the planet gear 17 
receives force that revolves counterclockwis around 
the sun gear 9 and tri stoseparat from the ASF g ar 
63 and therefore, the fitting part 28 is fitted into the fitting 
cut-out 19 on the left side of the rocldng lever 13 to locic 
so that the rocking lever 13 cannot be roclced. 
[0068] Referring to a flowchart showing one exam- 
ple of its operational control In Figs. 9 and 10, an exam- 
ple in which the power transmission switching device 1 
equivalent to the above embodiment is applied to an 
ink-jet printer 68 will be described below. The first drive 
transmission system 51 Is a driving system for driving 
the above pump for discharging ink 60 composed of a 
tube pump and the second drive transmission system 
61is a driving system for driving the paper feeding roller 
66. Operational control shown In these flowcharts is 
executed by a driving controller 70 shown in Fig. 4. The 
driving controller 70 normally and reversely rotates the 
paper feeding roller 6 based upon print data sent from 
an external computer and others, printing execution 
time and others measured by the printer itself and 
switches from a state that power is transmitted to the 
paper feeding roller 66 to a state that power is transmit- 
ted to the pump for discharging ink 60 to drive the pump 
60. 

[0069] In this embodiment, the rocking lever 13 Is 
controlled in an initial state in any case so that it is con- 
nected to the side of the first drive transmission system 
51, that is, to the side of the pump for discharging ink 
60. As shown in Fig. 9, when the printer is powered on, 
it Is checked in a memory (EEPROM) not shown in the 
driving controller 70 whether a pump mode is on or not, 
that is, whether the rocking lever 1 3 is located on the 
pump driving side or not in a step SI . The memory is 
composed so that the information of whether the rock- 
ing lever 13 is In a pump mode or not when the printer Is 
powered off last time is written. 
[0070] If the answer of the question in the step SI is 
No, the rocking lever 13 is normally located on the side 
of the second drive transmission system 61 . Then, initial 
operation for moving the rocking lever 13 to the side of 
the first drive transmission system 51 is executed. As in 
this operation, the fitting part 28 Is fitted Into the fitting 
cut-out 19 on the left side of the rocking lever 13, first, 
the motor 5 Is rotated by +n1 steps (+5 steps) in a step 
82 so that force for moving the rocking lever 13 to the 
side of the pump transmission gear 53 acts to avoid the 
engagement with the fitting cut-out 19 of the fitting part 
28. As described above, if the motor 5 Is rotated in the 
above direction, the rotation is represented by and if 
the motor is rotated in the reverse direction, the rotation 
Is represented by 

[0071] Next, the motor is rotated by -n1 steps (-5 
steps) in a step S3 so that the rocking lever 13 is driven 
tothe side ofthe ASF transmission gear 63. Th trigger- 



ing solenoid 21 Is turned on a little later and th lock of 
the rocking lever 13 is released in a st p 84. 
[0072] N xt, after a little waiting time, the motor 5 is 
driven and Is rotated by +n2 steps (+65 steps) and the 

5 rocking lever 1 3 is rocked to th side of the pump trans- 
mission gear to engage the planet gear 17 with the 
pump transmission gear 53 in a step 85. In this state, 
the triggering solenoid 21 is turned off. the fitting part 28 
Is fitted Into the fitting cut-out 1 9 by the action of the hel- 

10 ical spring 45 and the rocking lever 1 3 is locked in a step 
86. In this state, substantial movement to the skJe of the 
pump transmission gear is finished. At this time, the 
side 29 of the fitting part 28 comes in contact with the 
side 30 of the fitting cut-out 19, the whole lower surfoce 

15 32 of the fitting part 28 comes in contact with the receiv- 
ing surface 33 of the fitting cut-out 19 and lock Is 
secured. 

[0073] In this embodiment, aften/vard, further after a 
little waiting time, to secure engagement between the 
20 planet gear 1 7 and the pump transmission gear 53, the 
motor is further rotated by +n3 steps (+15 steps) in the 
same direction in a step S7. 

[0074] Next, the motor is driven in a direction in 
which the rocking lever 13 is moved to the side of the 

25 ASF transmission gear 63 and Is rotated by -n4 steps (- 
1 1 0 steps) in all in a step 88. As rocking lever 1 3 Is fixed 
in a locked state, the operation (-n4 steps (-1 1 0 steps) in 
the step 88 drives the pump in a reverse direction to the 
direction in the step 87. Further, the motor is rotated by 

30 +n5 steps (+30 steps) in a step S9. Hereby, the pump is 
driven in a reverse direction to the direction in the step 
88, It is stored in the above memory that the current 
made Is a pump mode. Hereby, connection to the side of 
the pump is completely finished. 

35 [0075] It is described above that first, the rocking 
lever 13 is located on the ASF driving side and Is after- 
ward rocked to the pump driving side, however, it is also 
supposed that the rocking lever 13 is located on the 
pump driving side differently from the result of the step 

40 SI because of any cause. In such a case, when opera- 
fion for rocking to the pump driving side is further exe- 
cuted, sucking by the pump or the release is performed 
in all steps and when the motor is rotated only in one 
direction, a tube in a tube pump may be crushed. In the 

45 embodiment shown In Fig. 9, the total number of steps 
in the direction of V and that of steps in the direction of 
are set so that they are equal to prevent the above 
problem that the tube Is crushed in such a case from 
occumng. That is, they are set so that 

50 1+n1 + n2 + n3 + n51 = 1-n1 - n41 . Hereby, even If 
operation for rocking to the pump driving side is further 
executed when the rocking lever 13 Is k)cated on the 
pump driving side, no problem occurs. 
[0076] Aftenward, as shown in Fig. 10, if the pump 

55 for discharging ink is driven, It is verified in a step 81 1 
that the state in the step 810, that is, the cun^ent mode 
is a pump mode, processing proceeds to a step SI 6, 
when the motor Is driven, driving force is transmitted to 
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th pump 60 via the first drive transmission system 51 
and driving in normal and reverse rotation is executed. 
Hereby; the sucking operation of the pump 60 and 
release operation in which the tube is not pressuriz d 
are xecuted. if the paper feeding roll r 66 is driv n, a 5 
step S12 is selected in the st p S11, the lock of the 
rocking lever 13 is released, the motor is reversely 
rotated, the rocking lever 13 is rocked (rolled) on the 
right side and the planet gear 17 Is engaged with the 
ASF transmission gear 63 in a step SI 3. The number 
N1 of steps in which the motor is driven is set so that the 
above switching can be securely performed. The trig- 
gering solenoid 21 is turned off, the rocking lever 13 is 
locked in the position in a step 814 and switching to the 
ASF driving side is completed. When the motor is driven 
in this state, ASF is driven and the paper feeding roller 
66 is normally and reversely rotated. At this time, the 
side 29 of the fitting part 28 comes in contact with the 
side 30 of the fitting cut-out 19, the whole lower surfoce 
32 of the fitting part 28 comes in contact with the receiv- 
ing surface 33 of the fitting cut-out 19 and lock is 
secured. 

Second Embodiment 

[0077] Referring to Figs. 1 1 to 1 4, a second embod- 
iment of the present invention will be described below. 
The second embodiment is greatly different from the 
first embodiment in that the lock and the release of a 
rocking lever are performed utilizing the movement of 
the carriage of the printer to a position in readiness (a 
home position (HP)) without using the triggering sole- 
noid 21. In this embodiment, as shown in Fig. 12, vari- 
ous members of a power transmission switching device 
1 are also assembled on a base plate 1 03 made of plas- 
tic and are united. 

[0078] A motor 1 05 as a power source is attached 
to the center of the base plate 103 as shown in Fig. 13. 
A pinion 107 is attached to the output shaft 104 of the 
motor 105 and In this embodiment, the pinion 107 also 
functions as a sun gear 109. A rocking lever 1 13 shown 
in Fig. 1 2 having a rocking shaft common to the rotating 
shaft (the above output shaft 1 04) of the sun gear 1 09 is 
attached onto the base plate 103. 
[0079] A planet gear 117 rolled around of the sun 
gear 109 is attached to the rocking lever 113. The free 
end of the rocking lever 113 functions as a fitting part 
106 and a lock pin 108 which is rocking lever holding 
means as the triggering solenoid 21 is constituted so 
that it can be fitted to the fitting part 106 of the rocking 
lever 1 1 3 in a state in which the above planet gear 1 1 7 
is engaged with either of a pump transmission gear (a 
first drive transmission gear) 153 or an ASF transmis- 
sion gear (a first drive transmission gear) 163 so as to 
regulate the rock of the rocking lever 113. 
[0080] That is, the above lock pin 1 08 is an^nged in 
a part conespondlng to th horn positkm on a line on 
whk:h the carriage of the printer is moved on the base 



plate 103. The lock pin 108 is constituted so that the 
rocking lever 113 is locked or the lock is reieas d by 
advancing or backing one end 1 1 0 of th lock pin Into a 
hoi 111 provided to the base plate 1 03 in parallel with 
a direction in which the carriage is moved and in a direc- 
tion perpendteular to a direction In whtoh the rocking 
lever 113 is rocked. The above locked state of the lock 
pin 108 is maintained normally by making the above 
one end 110 pierce the above hole 1 1 by a spring 1 14 
as shown in Fig. 1 4. A reference number 1 1 2 denotes a 
fitting piece, when the canlage is pressed against the 
fitting piece 112, the lock pin 108 is pushed back 
against pressure by the spring 114 and the above 
locked state Is released. That is, the lock and the 
release of the lock by the lock pin 1 08 are performed uti- 
lizing the movement of the carriage to the home posi- 
tion. 

[0081] As the above structure is provided, the rock- 
ing lever 1 13 is rocked (rolled) right and left via the pin- 
ion 107 and the sun gear 109 by the driving of the motor 
1 05 and hereby, the planet gear 117 can be selectively 
connected to the pump transmission gear 153 which is 
the first drive transmission system and the ASF trans- 
mission gear 163 whrch is the second drive transmis- 
sion system respectively provided to the right and the 
left of the base plate 103 with the pinion 107 of the 
motor 105 in the center. As shown in Fig. 12, a refer- 
ence number 1 51 denotes a transmission gear on the 
side of a pump driving unit and 152 denotes a belt. A 
reference number 123 denotes a paper setting part of 
an automatic self feeder (ASF). 
[0082] Operational control in the second embodi- 
ment is also basically similar to that in the first embodi- 
ment. Fig. 1 1 is a flowchart in the second embodiment 
equivalent to the flowchart in the first embodiment 
shown in Fig. 1 0 and steps S21 to S26 correspond to 
the steps S11 to S16 shown in Fig. 10. Of them, the 
steps S22 and S24 are different in that the lock pin 108 
driven utilizing the movement of the carnage to the 
home position (HP) is used, however, they are essen- 
tially not different in basic control that the rocking lever 
113 is locked in each position and the lock is released. 
[0083] According to this embodiment, driving force 
from a driving source can be selectively transmitted to 
the first drive transmission system and the second drive 
transmission system by rocking (rolling) the planet gear 
between the first drive transmission gear of the first 
drive transmission system and the first drive transmis- 
sion gear of the second drive transmission system. The 
planet gear is never separated from the first drive trans- 
mission gear of each drive transmission system by lock- 
ing the rocking lever by the locking means of the rocking 
lever or rocking lever holding means even if the planet 
gear is rotated clockwise and counterclockwise. 
[0084] As the above locking means is advanced or 
backed on a locus on which the rocking lever is rock d 
and regulates the above roll of the planet gear, the 
structure is simplified and unnecessary roil can be 
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securely prevented in a state in which the plan t gear is 
engaged with either of the above two drive transmission 
g ars. Her by, even if the first drive transmission sys- 
tem and the second drive transmission syst m are con- 
nected to a drive unit normally and r versely rotat d, 
gears are prevented from being separated and a situa- 
tion that ail teeth are not engaged is prevented from 
occurring. 

[0085] The whole flat side of the above locidng 
means comes in contact with the flat side of the fitted 
part and the rocldng lever can be securely lodced. The 
locking means is fitted Into the fitted part by making the 
lower surface of the locking means flat and enabling 
contact between the surface of the fitted part and the 
above flat lower surface and securer lock can be real- 
ized. 

[0086] Also, the flat, compact and reliable power 
transmission switching device the structure of which is 
relatively simple can be provided by adopting configura- 
tion that the planet gear is attached to the rockable rock- 
ing lever and the two drive transmission systems are 
selectively switched. 

[0087] Further, as the whole switching device can 
be flattened by adopting the above configuration, the 
power transmission switching device can be united. 
Therefore, assembly work is completed in a short time 
only by assembling the united switching device as it is. 

Claims 

1. A power transmission switching device provided 

with a mechanism that two drive transmission sys- 
tems connected to one driving source are selec- 
tively switched, comprising: 

a first drive transmission gear of a first drive 
transmission system; 

a first drive transmission gear of a second drive 
transmission system; 

a rocking lever which can be rocked between 
the first drive transmission gear of said first 
drive transmission system and the first drive 
transmission gear of said second drive trans- 
mission system; 

a planet gear attached to said rocking lever, 
located between said both drive transmission 
gears, selectively engaged with said both drive 
transmission gears by the rock of said rocking 
lever for transmitting driving force from said 
driving source; and 

kx:king means for locking said rocking lever In a 
state that said planet gear is engaged with 
either of said two drive transmission gears, 
wherein the first drive transmission gear of said 
first drive transmission system and the first 
drive transmission gear of said second drive 
transmission system are located on both sides 
of the drive shaft of said driving source, and 



said first and s cond drive transmission sys- 
tems are connect d to a drive unit normally 
and reversely rotated. 

5 2. A power transmission switching device provided 
with a mechanism that two drive transmission sys- 
tems connected to one driving source are selec- 
tively switched, comprising: 

10 a first drive transmission gear of a first drive 

transmission system; 

a first drive transmission gear of a second drive 
transmission system; 

a rocking lever which can be rocked between 
15 the first drive transmission gear of said first 

drive transmission system and the first drive 
transmission gear of said second drive trans- 
mission system; 

a planet gear attached to said rocking lever, 
20 located between said both drive transmission 

gears, rolled on a locus between said both 
drive transmission gears and selectively 
engaged with said both drive transmission 
gears by the rock of said rocking lever for trans- 
25 mitting driving force from said driving source; 

and 

a rocking lever holding means that is advanced 
and backed on a locus on which said rocking 
lever is rocked to regulate the roll of said planet 

30 gear In a state that said planet gear is engaged 

with either of said two drive transmission gears, 
wherein the first drive transmission gear of said 
first drive transmission system and the first 
drive transmission gear of said second drive 

35 transmission system are located on both sides 

of the drive shaft of said driving source, and 
said first and second drive transmission sys- 
tems are connected to a drive unit normally 
and reversely rotated. 

40 

3. A power transmission switching device according to 
Claim 1 , wherein said rocking lever is supported by 
a shaft which is the same or parallel as/to said drive 
shaft so that the rocking lever can be rocked and 

45 has a part of a circumference as its peripheral mar- 
gin, and said locking means can be fitted into a part 
of the peripheral margin of said rocking lever to reg- 
ulate the rock of said rocking lever in a state that 
said planet gear is engaged with either of said two 

50 drive transmisston gears. 

4. A power transmission switching device according to 
Claim 1 , wherein said rocking lever is supported by 
a shaft which is the same or parallel as/to said drive 

55 shaft so that the rocking lever can be rocked and its 
free end is formed as a fitted part, and said locking 
means can b fitted into said fitted part to regulate 
the rock of said rocking I ver In a state that said 
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planet gear is engag d with either off said two drive 
transmission gears. 

A power transmission switching devic according to 
Claim 1 , further comprising: ^ 

a sun gear engaged with the drive shaft of said 
driving source, 

wherein said planet gear revolves around a 
part of the periphery of said sun gear. io 

A power transmission switching device according to 
Claim 1, wherein said first drive transmission sys- 
tem is connected to a pump for discharging ink from 
an ink storage tanic for jetting power recovery oper- is 
ation of an inl<-jet printer. 

A power transmission switching device according to 
Claim 1, wherein said second drive transmission 
system is connected to a paper feeding roller of a 20 
printer. 

A power transmission switching device according to 
Claim 1, wherein said driving source, at least the 
first drive transmission gear of said first drive trans- 2S 
mission system, at least the first drive transmission 
gear of said second drive transmission system, said 
rocking lever, said planet gear and said locking 
means are united. 

30 

A rocking lever locking device in a power transmis- 
sion switching device, comprising: 

one driving source; 

a mechanism for selectively switching two first 35 
and second drive transmission systems con- 
nected to said driving source; 
a first drive transmission gear of a first drive 
transmission system; 

a first drive transmission gear of a second drive 40 
transmission system; 

a rocking lever which can be rocked between 
the first drive transmission gear of said first 
drive transmission system and the first drive 
transmission gear of said second drive trans- 45 
mission system; 

a planet gear attached to said rocking lever, 
located between said both drive transmission 
gears, rolled on a locus between said both 
drive transmission gears by the rock of said so 
rocking lever and selectively engaged with said 
both drive transmission gears for transmitting 
driving force from said driving source; and 
locking means for regulating the roll of said 
rocking lever in a state that said planet gear is ss 
engaged with either of said two drive transmis- 
sion gears, 

wherein the first drive transmission gear of saki 



first drive transmission system and the first 
drive transmission gear of said second drive 
transmission system are located on both sides 
of the drive shaft of said driving source, said 
locking means is advanced or backed on a 
k)cus on which sakJ rocking lever is rocked and 
regulates the roll of said planet gear, and said 
first and second drive transmission systems 
are connected to a drive unit normally and 
reversely rotated. 

10. A rocking lever locking device in a power transmis- 
sion switching device according to Claim 9, wherein 
said rocking lever includes a fitted part, at least one 
flat side is formed in a fitting part fitted into said fit- 
ted part of said locking means, and a flat side whtoh 
can come in contact with said flat side is formed in 
the fitted part of said rocking lever. 

11. A rocking lever locking device in a power transmis- 
sion switching devfce according to Claim 10, 
wherein each fitted part is formed at both ends of 
the peripheral margin of said rocking lever, and two 
opposite flat sides which can come in contact with 
the flat side of said fitted part are formed in the fit- 
ting part of said locking means. 

12. A rocking lever locking device in a power transmis- 
sion switching device according to Claim 10, 
wherein a fiat lower surface is formed in the fitting 
part of said locking means, and a fitted surface 
which can come in contact with the lower surface of 
said fitting part is formed in said fitted part. 

13. A rocking lever locking device in a power transmis- 
sion switching device according to Claim 10, 
wherein said rocking lever is supported by a shaft 
which is the same or parallel as/to said drive shaft 
so that the rocking lever can be rocked, and the 
peripheral margin of said rocking lever is formed in 
the shape of an arc. 

14. A rocking lever locking device in a power transmis- 
sion switching device according to Claim 10, 
wherein said fitting part of said locking means is 
always pressed on the side of said fitted part, and 
the release of the fitting of said fitting part from said 
fitted part is operated by a solenoid. 

15. A rocking lever locking device in a power transmis- 
sion switching devtee according to Claim 9, wherein 
said rocking lever is supported by a shaft which is 
the same or parallel asAo said drive shaft so that 
the rocking lever can be rocked and its free end is 
formed as a fitted part, and said locking means can 
be fitted into said fitted part to regulate the rock of 
said rocking lever in a state that said planet gear is 
engaged with either f said two drive transmission 
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gears. 

16. A rocking lever locking device In a power transmis- 
sion switching devtee according to Claim 15, 20. 
wherein said locking means is provWed with a lock 5 

pin which can be advanced and backed in a direc- 
tion perpendicular to a direction in which said rock- 
rig lever is rocked by external force, and the roll of 
said rocking lever is regulated by said advance and 
backing of said lock pin in a state that said planet io 21 
gear Is engaged with either of said two drive trans- 
mission gears. 

17. A recording apparatus provided with a power trans- 
mission switching device for individually driving two is 
driven systems by one driving source, said power 22 
transmission switching device comprising; 

a first drive transmission gear of a first drive 
transmission system; 20 
a first drive transmission gear of a second drive 
transmission system; 

a switching member which can be rocked 
between the first drive transmission gear of 
said first drive transmission system and the first 25 25 
drive transmission gear of said second drive 
transmission system; 

a rocking gear attached to said switching mem- 
ber, located between said both drive transmis- 
sion gears and individually engaged with said 30 
first and second drive transmission gears by 
the rock of said switching member for transmit- 2^ 
ting driving force from said driving source; and 
locking means for locking said switching mem- 
ber in a state that said rocking gear is engaged 35 
with either of said first and second drive trans- 
mission gears, 
^ wherein the first drive transmission gear of said 2! 
first drive transmission system and the first 
drive transmission gear of said second drive 40 
transmission system are located on both sides 
of the drive shaft of said driving source, and 
said first and second drive transmission sys- 
tems are respectively connected to two driven 2 
units normally and reversely rotated. 45 

18. A recording apparatus according to Claim 17, 
wherein said switching member can be rocked 
using the base on the side of said drive shaft as a 
fulcrum and has a part of a circumference as its 50 
peripheral margin, and said locking means can be 
fitted into a part of the peripheral margin of said 
switching member. 



a planet gear revolved around a part of the periph- 
ery of sakj sun gear. 

, A recording apparatus according to Claim 17, 
wher in said first drive transmission system is con- 
nected to a pump for discharging ink from an ink 
storage tank for jetting power recovery operation of 
an ink-jet printer. 

. A recording apparatus according to Claim 17, 
wherefei said second drive transmission system is 
connected to a paper feeding roller for sequentially 
feeding paper set in the paper feeding part of a 
printer in a direction of a recording head. 

. A recording apparatus according to Claim 17, 
wherein said locking means is constituted so that 
said locking means can be fitted into a fitted part 
formed in said switching member, at least one flat 
side is formed in said locking means; and a flat side 
which can come In contact with the flat side of said 
locking means is formed In the fitted part of said 
switching member. 

L A recording apparatus according to Claim 22, 
wherein each fitted part Is formed at both ends of 
the peripheral margin of said switching member, 
and two opposite flat sides which can come in con- 
tact with the flat sWe of each fitted part are fomied 
in said locking means. 

L A recording apparatus according to Claim 22, 
wherein a flat lower surface is formed in said lock- 
ing means, and a fitted surface which can come in 
contact with the lower surface of said locking 
means is formed in said fitted part. 

5. A recording apparatus according to Claim 22, 
wherein said locking means is always pressed on 
the side of said fitted part, and the release of the fit- 
ting of said locking means from said fitted part Is 
operated by a solenoid. 

A recording apparatus according to Claim 17, 
wherein said driving source, at least the first drive 
transmission gear of said first drive transmission 
system, at least the first drive transmission gear of 
said second drive transmission system, said switch- 
ing member, said rocking gear, said sun gear and 
said locking means are united to be said power 
transmission switching device. 



19. A recording apparatus according to Claim 17, 55 
wherein said power transmission switching device 
is provided with a sun gear engaged with the drive 
shaft of said driving source, and said rocking gear Is 
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